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Abstract 
 
Existing land use classification systems suffer from the proximity of a cumbersome neighbour - land cover- and from a 
lack of theoretical background in terms of structuring information. This paper aims at describing the possible steps which 
could constitute the necessary basis for a better individualisation of land use and therefore a better availability of land use 
data sets in the future.  
 
 
1. Introduction 
 
Land use information is of significant value for a wide range of regional and global studies (George & Nachtergaele 2002). 
However there is a paucity of global data sets that contain land use information and the quality of available information is 
variable, often presenting a confused mixture of land use and land cover categories. The existing defined land use 
categories are often inadequate for studies that focus on the collection of aspects of land use and on context related socio-
economic data.  
 
Development of information systems on land use has considerably increased these last years under various initiatives at 
international level (UN, EU), research community level and national levels. Among the various possible sets of information 
on land, land use is occupying a specific place but intertwined with land cover Although many initiatives have been 
launched in order to improve the availability and the quality of land use information the result is extremely scarce and 
discouraging: many announced land use datasets are just adaptations or direct copies of land cover sets. This is partly 
resulting from a lack of consciousness on the importance to build a sound theoretical framework together with a careful 
analysis of user’s requirement; or partly resulting from evidence: land use data is difficult to collect into global data sets or 
lastly partly resulting from a lack of conceptualization of the land use domain.  
 
In terms of harmonization of data sets, one element is fundamental in order to structure the information: the question of 
classification. Since classifications are not built in order to create an aesthetic effect, there is a close development 
between the development of scientific concepts and classifications. Classification systems are always the mirrors of the 
conceptualization of the domain to be investigated.  
 
Objective of this paper will be therefore to discuss the main paths or the necessary prerequisites to propose classifications 
for land use answering user’s requirements and taking into account capabilities of available data collection tools through an 
appropriate theoretical background. The presentation of the necessary elements to be taken into account for structuring land 
use information will follow the general concepts of classification systems embracing (adapted from Sutcliffe 1993 and 
Hull 1998): 
  
? (Chapter 2) the demarcation of a universe of discourse (what is land use) 
? (Chapter 3) the establishment of a classification of all land use objects in this universe 
? (Chapter 4) a system for naming the groups1 linked to the structure of the classification so-established  
? (Chapter 5) the procedures for allocating any land use object to one and only one established group.  
 
 
                                                   
1 Words like family, kind, membership, category, cluster, set, collection, class, group have in common that they are all members of the “genus” of class-of-
objects words while at the same time they differ one from another according to their species within that genus. (Sutcliffe). They may be utilized indifferently 
without any impact on the system itself 
2 The demarcation of a universe of discourse (what is land use) 
 
The demarcation of the universe of discourse (in our case the domain of investigation) implies a clear identification of 
theoretical commitments (what is land use) and what are the subsequent land use objects.   
 
Any given portion (Duhamel 1995) of Earth’s surface can be observed and described in various ways, which may 
interact according to the distance separating the observer from the observation; the instruments utilized (human eye, 
aerial photography, satellite sensors); the way the observation is stored into information systems (lists, nomenclatures, 
attributes); the observation units chosen (catchment’s areas, parcels, raster cells, specific objects) and the period of 
observation. When observing a portion of Earth’s surface, several questions may arise: what is this, what is it for, why 
and how is it like this, was it like this before, will it stay like this in the future etc…? The two first questions (what is 
this, what is this for) are of interest since they are corresponding to two “easy ways” for observing Earth: land cover 
and ‘functional” land use.  
 
2.1 Land 
 
Land is a term widely used throughout the world but definitions are not frequently given. The interdepartmental working 
group on land use planning (IDWG-LUP) at FAO proposed in 1994 the following definition: “A delineable area of the 
earth's terrestrial surface, embracing all attributes of the biosphere immediately above or below this surface, including 
those of the near surface climate, the soil and terrain forms, the surface hydrology including shallow lakes, rivers, marshes 
and swamps, the near-surface sedimentary layers and associated groundwater and geohydrological reserves, the plant and 
animal populations, the human settlement pattern and physical results of past and present human activity (terracing, water 
storage or drainage structures, roads, buildings, etc.)”. 
 
This definition has immediate practical consequences on land use: from a pragmatic point of view and considering the 
importance and the significance in terms of economic value of multiple-use aspects for "urban" areas, the understanding of 
land should also embrace uses above and below the ground level. Particular problems may be found with mine deposits, 
subways beneath urban areas, water resources, mushroom beds, areas used for oil extraction. In order to limit potential 
problems it has been recommended (Duhamel 1998) to restrict its application to reasonable cases. It is suggested to allow 
"urban" uses above and below the ground level (case of buildings with shops at ground level, flats and offices above, car 
parks below). For specific cases such as extraction activities of natural resources, it has been suggested to restrict the 
extension of such uses to their physical impact at ground level (oil well, entrance of mushroom beds etc.). This principle 
may be generalized for any kind of uses. Given the context of global information systems and the difficulty to establish 
clear thresholds between land and water (particularly for wetlands), it is also recommended to extend the concept of land to 
inland water areas and tidal flats. 
 
Distinguishing the concepts of land cover and land use is not at all a complex task: however many information systems 
are confusing the two dimensions as if the same patient (land) would have two simultaneous disturbances which could 
not be separated. A simple solution -already described- (Duhamel 1995) is to look at the material the objects are 
made of (land cover) and the function they serve (land use). In order to base the discussion on agreed concepts, a 
short reminder on the concepts of land cover and land use is given. 
 
2.2 Land cover 
 
Land cover, as previously mentioned, corresponds to a physical description of land. The definition proposed, adapted 
from (Di Gregorio & Jansen 1997) is: the observed physical cover of the earth's surface This description enables 
various biophysical categories to be distinguished - basically, areas of vegetation (trees, bushes, fields, lawns), bare soil 
and hard surfaces (rocks, buildings) and wet areas/bodies of water (sheets of water and watercourses, wetlands). In 
most cases, land cover is directly detectable by human observation or less directly from remote sensing. A very useful 
comparison can be made with approaches characterizing commodities where objects are just described according to the 
material they are made of, corresponding to the physical aspect of land Cover,  
 
2.3 Land use 
 
For land use, various approaches are proposed into the literature. Two main “schools” may be distinguished (Duhamel 
1998). The first one, termed functional corresponds to the description of land in terms of its socio-economic purpose 
(agricultural, residential, forestry etc...): this will be the approach referred as land use in this paper. This approach is 
extremely easy to handle since it has direct correspondences into widely utilized statistical nomenclatures such as ISIC. 
The second one, termed sequential (Stomph & Fresco 1991) has been particularly developed for agricultural purposes: a 
series of operations on land, carried out by humans, with the intention to obtain products and/or benefits through using 
land resources. Without entering into the details of this approach, the sequential approach should be only treated if 
necessary (and possible) as a modular approach below the agricultural function  
 
2.4 Land cover vs Land use 
 
Distinguishing between land cover and land use is in principle quite easy but not often reflected into the existing 
systems. One major issue to be dealt with is that land cover and land use are often intertwined. It is sometimes possible 
(Duhamel 1998) to determine the functional aspect (land use) from the physical aspect (land cover). A parcel of land 
covered by a field of wheat can reasonably be associated with agricultural use. Similarly, it is possible to infer physical 
aspects from functional aspects. An area used for forestry purpose could reasonably be assumed to correspond to a 
“tree”-type class. However one physical class may correspond to a large number of functional classes. For example, 
grassland may correspond to a lawn in a town, an airport runway, a sown meadow, rough pasture, a golf course—or 
even a church roof in Iceland. Conversely, one and the same functional class may correspond to several physical 
classes: for example, a residential area consists of lawns, buildings, tarmac roads, trees, and bare soil.  
 
Contrary to land cover, land use is difficult to "observe". For example, it is often difficult to decide if grasslands are used or 
not for agricultural purposes. The information coming from the source of observation may not be sufficient and may 
require additional information or existing maps/statistics or characteristics on the ground indicating the use (in the example 
of grasslands mentioned above: the presence or absence of animals, the presence or absence of elements indicating that 
animals were grazing). Inference from land cover is therefore a possible (but not sufficient) solution when- global data sets 
on land cover may be populated easily and regularly. Conversely land use data sets require enormous investments when 
complete coverage is desired.  
 
Even if it is difficult to justify it when analyzing both user needs and the possible costs of simultaneously acquiring, 
using, and managing data obtained through separate approaches, there are strong methodological and technical 
arguments in favor of systematic separation of land cover and land use. The importance of the knowledge for the two 
aspects may be illustrated with one example (Table 1) adapted from Lund 1998. 
 
Table 1: Observation of a portion of land at 4 different dates 
Table 1 Date1 Date2 Date3 Date4 
LAND COVER TREES 
(Chestnut trees) 
TREES 
(Chestnut trees) 
TREES 
(Chestnut trees) 
TREES 
(Chestnut trees) 
LAND USE Forestry use 
(Timber) 
Agricultural use 
(Chestnut 
production) 
Agricultural use 
(Grazing area) 
Forestry use 
(Timber) 
 
The observation of the land cover dimension could lead to a unique interpretation of no visible change throughout the 
whole period considered. Conversely, the observation of land use sequences could be rapidly interpreted as a 
deforestation sequence between Date 1 and Date 2 and afforestation between Date 3 and Date 4. It is now easy to 
understand the difficulties to infer land use from land cover in some cases. With a combined system registering 
separately the two dimensions, the simultaneous recording of both land cover and land use hampers any false 
interpretation. It also brings a high richness in terms of information content.  
 
2.5 Land use objects and observation units  
 
As geographical information, land use data has also to deal with basic theoretical issues such as the question of land use 
objects, land use observation units and the influence of scale on observation and data collection.  
 
The meaning of land use object is a complex problem: the description (categorical classification) of a part of the earth’s 
surface pre-supposes that the area is clearly defined in space. Objects are easily identifiable if the spaces are plots of 
farmland or built-up areas, as they have physical boundaries (enclosures, hedges, fences, clear division between crops).   
 
One of the typical problems encountered is the problem of mixed objects. Three types of mixtures exist on land: 
 
? Mixtures “by juxtaposition” where many objects may be observed simultaneously within a portion of 
land: for example mixed crops on a same parcel or orchards utilized for grazing. In general, a partition 
into basic objects is recommended or, if not appropriate, the application of a pro-rata rule as applied in 
agricultural statistics for intercropping. Unfortunately the general tendency is to create mixed classes, 
leading in general to a profusion of categories.  
? Mixtures “by superposition” are to be found for example in buildings, where floors could have a 
different socio-economic purpose: a dominant use approach is recommended.  
? Temporal mixtures when for a specific period of observation (agricultural campaign) there is a 
succession of crops or succession of bare soils and crops on the same parcel: changes are to e observed 
in terms of land cover, less frequently in terms of land use.  
 
It is also important to address the issue of observation units. One observation unit may be an aggregate of objects. 
Conversely, an object could be divided into various observation units. For example, an observation unit can be a parcel 
composed of two different crops (mixture by juxtaposition). A big parcel of wheat may be observed through several 
units of observation (points in a grid system, cells in a raster system). The choice of observation units is important since 
it has impacts on the way the information systems will be built: impacts on the reproducibility (and therefore the 
reliability) of the observation over time.  
 
2.6 Collecting data on land use 
 
Two main approaches are considered for land use: geographic approaches (mapping) and statistical approaches (sample 
surveys) 
 
Through mapping approaches, the coverage of the territory is exhaustive.  Main source of information is generally 
photo-interpretation or processing of aerial photographs and earth observation data together with ground truth. Choice 
of observation units is driven by technical constraints: the scale of observation (you observe what you can) and the 
scale of restitution of information (you map what you can) leading to the concept of minimum mapable area. According 
to scale, identification of objects will not be the same: what you observe and map at 1:10.000, is different from what 
you observe and map at 1:250,000. There is no doubt (Eiden 2001) that remote sensing data represent a data source 
which contributes to a deeper understanding of processes on the earth's surface and enables map production up to scales 
of 1:5.000.. It is still important to remind that remote sensing images capture only land cover, i.e. the physical features. 
Although one can interfere from some land cover categories to land use, remote sensing images are not really suitable 
for this aim.  
 
Suitable alternative approaches to acquire land use data are area frame surveys. Statistical surveys provide 
information on samples from a population. Sampling theory is applied so that inference about the whole area can be 
made. The sample is made of a set of area units: the statistical units may be of different size (points, areas) or different 
shape (squares, circles). One significant advantage of sampling approaches is the possibility of being independent of 
the difficult problem of observation units: the population (whole territory) may be divided up into a grid on a 
systematic basis; each area unit thus obtained being a statistical unit (observation unit) of the same size and same shape. 
These approaches are commonly used in agricultural statistics and also widely applied in ecological monitoring surveys 
(e.g. Countryside Survey in United Kingdom).  
 
A good illustration of the capabilities of area frame sampling surveys is given by the LUCAS project launched in 2000 
by the Directorate General of Agriculture of the European Commission and Eurostat (the Statistical Office of the 
European Communities). Objectives of the system are to carry out an area-frame survey based on points in order to 
collect information on land cover and land use, to establish a common sampling base among Member States and to 
extend the scope of the survey from the normal agricultural domain to aspects relating to the environment, multi-use, 
landscape and sustainable development. A first survey was conducted in the 15 EU member States in 2001-2002, 
followed by a new survey in 2003, including three new EU Accessing Countries. In 2006, the exercise will be repeated 
in 23 countries with a revised methodology (initially an unstratified two phase design, now a two-phase sampling of 
unclustered points with stratification): 
 
? The survey will be based on a systematic sample (base sample) of around 4.000.000 points defined through 
a 1-km grid which is covering the entire European Union, the regular grid being intersected with 
boundaries in order to extract points on the EU territory and allocate them by country. 
 
? The LUCAS master sample is a subset of the base sample. It corresponds to a 2-km grid and consists of 
around 1,000,000 points.  
 
? Each point of the master sample is photo-interpreted (recent ortho-photos or, when ortho-photos were not 
available, on satellite imagery) in order to obtain a stratification of land cover 
 
? From the stratified master sample, a sub-sample of points is extracted to be classified by field visit 
according to a full land cover and land use classification system (around 250.000 points – field sample).  
 
? Surveyors will be collecting the land cover and land use information on the field sample. In addition, on a 
250 m straight line (= transect) in an easterly direction from the point, land cover changes will be registered 
and landscape pictures taken from each point. 
 
? In addition to the field work, a separate survey (“double-blind survey”) on 5% of points will be carried out 
by independent surveyors. 
 
Due to the fact that only parts of the territory are observed (in that specific case, just points), data can be gathered at a 
very detailed level and results can be extrapolated to larger reference zones (EU level or national level for big 
countries). Moreover, the implementation of such area frame sampling is relatively simple and results may be made 
available rapidly after the survey.  
 
Compared to exhaustive mapping where, in principle, only land cover may be directly collected, sample surveys may 
provide rapid results with accuracy estimates on both land cover and land Use, thus enabling periodic (annual or 
seasonal) surveys. Another advantage is the possibility to utilize the sample base for conducting specific surveys or 
incorporating specific issues such as noise, erosion, landscape. . 
 
2.7 Additional prerequisites before classifying land use 
 
Independently of the general rules that should govern the construction of classification systems (see chapter 3), specific 
constraints due to the intrinsic nature of geographic data are to be taken into account. Two principles of consistency 
have been identified (Duhamel 1995): spatial consistency (classification systems should be designed in a way to allow 
compatibility of results between various geographical locations), temporal consistency (observation should be recorded 
at time of observation2 in order to be able to measure changes between two stocks, the classification system should 
avoid classes taking into account previous or future land uses). It is also important to ensure the independence of the 
system from the data collection tools (a lot of systems have been built on the basis of the technical capacities of the 
tools, e.g. remote sensing) 
 
3. The establishment of a classification of all the land use objects  
Since there is generally no natural or best classification of a set of objects as such (Spärck Jones 1970), the elaboration 
of a classification requires either formal criteria of goodness of fit, or, if a classification is required for a purpose, a 
precise statement of that purpose. There is no easy way to decide whether an attribute is the most important criteria to 
utilize when classifying objects: it simply depends of the purpose of the classification. It is also important to accept 
(Hjörland 2002 ) working at the level of preciseness that we have access to, i.e. this is the condition under which we 
have to work and we cannot change this by requiring something that is not available to us. This does not however 
change the fundamental insight (Spärck Jones 1970): we have to base the classifications on knowledge about their 
purposes, to satisfy both the internal criteria of classification and the external requirements of the users.   
 
The establishment of a classification of all the land use objects has to result into the organisation of sub-classes of the 
domain through a (hierarchical) series of nested categories that have been arranged to show relationships to one another. 
Significant attributes of land use objects should be chosen taking into account that any set of land use objects may be 
unfortunately classified in an unlimited number of ways according to our language and mental conceptual structures. 
Any proposed land use classification system is conceptual, describing selected aspects of the real world: the same 
reality might well be described according to several classifications (Duprat 1972). Groups of land use objects have 
therefore to be described through the selection of shared characteristics that make the members of each group similar to 
one another and unlike members of other groups. Each of the successive partitions means that “objective” 
characteristics have been taken into consideration, and implies a conscious choice. Criteria of land use classification are 
therefore deeply related to relevance: it is not the inherent qualities of the land use objects that determine the criteria of 
classification.  
 
It is also important to remind that classification is both an information-losing process and an information gaining 
process (Spärck Jones, 1970). Information is lost because the particular relationships among the objects are ignored in 
detail but gains may be found in the sense that it is made explicit that some objects are alike. Any member of a class 
can be treated as if it possessed some or all properties of the group. The fact that an object is a member of a class 
enables to make an inference about it. The purpose for which the classification is designed necessarily shapes its 
structure and content, this is why each user, in general, builds an individual classification adapted to specific needs: 
spontaneous development of classifications therefore leads inevitably to incompatibility: this is frequent for land use 
                                                   
2 This is a strong argument against sequential approaches of land use requiring a window of observation difficult to implement and to harmonize 
classifications. Two main schools of classification may be described: the classical theory, based on properties (dating 
back to Aristotle) and the prototype theory (Kühn 1970) 
 
3.1 Classifications based on properties 
The classical theory assumes that land use objects would be allocated according to a set of individually necessary and 
jointly sufficient properties. An important consequence is that although a class is agreed upon, the identification of 
class and non-class members need not always to be based on the same characteristics or set of characteristics.  
Another important point is also to consider that links and relations between objects and/or groups are linked through a 
complex net of relationships, likenesses, affinities or neighborhoods. In general, this net is transformed into a tree, some 
links considered as important or significant have to be chosen according to a particular point of view. These links or 
relations are of different types in land cover and land use (Wüster 1971): logical links (industrial: chemical, iron 
transformation, car industry …); ontological links = whole and part (residential area - house); co-ordination links 
(maize-wheat); time links (bare soil - crop). These links and relations may be combined and presented from broader to 
narrower concepts. To a certain extent links between land cover are mainly ontological (whole-and-part: forest > stand 
> tree) while land use links are mainly logical (industrial: chemical, iron transformation etc...). Two main approaches 
may be highlighted as part of the classical approach: top-down tree approaches and classifier approaches. 
The most known solution is a top-down tree. Many nomenclatures are built following this a-priori approach: the 
domain of study is divided into categories and sub-categories, according to certain objectives and purposes. The 
method has strong disadvantages: the tree is a rigid structure leading to difficulties if modifications are to be made 
without alteration to the former structure of information. The only possibility for modifying is creating more detailed 
levels on the basis of the categories already existing (in this case when the existing tree is no more adapted to the needs, 
additional levels do not solve the problem). Other disadvantages are the unequalled development of the sectors and the 
exaggerated importance of aggregated concepts created from the first partition  
Another approach is to develop a tool consisting of a combinatory system applied on a common basis. This basis is 
just a set of necessary characteristics to describe the objects. These characteristics, once identified and defined 
uniformly (Ekholm 1996) allow, through combinations, the definition of the objects and the grouping of the objects for 
all possible systems.  Characters may have different “expressions”: character states and may be used in the decision rule 
of classifying objects into a given classification system In order to avoid the problem of hierarchy of classifiers, it is 
recommended to develop, instead of hierarchical and rigid schemes, a “flat” combinatory system (or faceted system) 
applied on a common basis of classifiers of equal weight, this basis just being a set of necessary characteristics to the 
description of the objects (Duhamel 1995).  
3.2 Classifications based on prototypes 
The prototype theory proposes that land use objects in a similarity class need bear no more than a family resemblance 
to their fellows (Kühn 1970), and hence that the concepts corresponding to these similarity classes are family 
resemblance concepts. This method aims at bringing out empirically from different existing classification systems some 
prototypes/kernels which will set up the beginning of main categories. It implies in general the gathering of existing 
classification systems on the domains to be considered and their confrontation and analysis in order to answer the 
different user requirements. This method has the objective to compare existing systems assuming that major aggregates 
could be common for many users or approaches. General aggregates, commonly accepted through various 
nomenclatures, may constitute the core (kernels/prototypes) and items which may be allocated to different aggregates 
according to the different classification systems constitute the margins. The number of nomenclatures to consider is 
however to be limited since the more classifications are taken into account, the fewer kernels will be identified, since 
the probability of discovering objects not belonging to the core increases as different points of view are encountered. 
4. The system for naming and describing land use groups 
A system for naming and describing land use groups linked to the structure of the classification so-established has also 
to be clearly established. Six main basic components have been described (Duhamel 2001):  
 
? principle of completeness, a class must be found for any object to be classified: the union of all classes 
in the first grouping must equal the original collection) 
? absence of overlap: anything can be classified in only one class, all classes of the same rank must be 
pair-wise disjoint and an object may not belong to more than one class of the same rank 
? general rules of interpretation (cases of overlap, ontological or logical relations between objects, 
problems of mixtures) 
? rules concerning the elaboration of headings and labels (kernel method of description, definitions by 
extension and intension, boundaries problems, cross-references of exclusions and inclusions) 
? elaboration of index of objects 
? principles of coding  
 
An example of a system for naming and describing groups may be found into the LUCAS system proposed by the 
European Commission. An example of the textual description of a land cover class and its links with land use is given 
herewith. Principles of completeness and absence of overlap are easily met through definitions by intension (the textual 
definition of the class) and by extension (list of possible objects being part of the class), including boundaries rules 
(inclusions and exclusions), coding and relationships between that land cover class and land uses. Pictures of 
prototypes of the class are also provided to the surveyor in order to facilitate the identification and the allocation to the 
class. 
 
Extract from LUCAS land cover – land use nomenclature 
D SHRUBLAND 
Areas dominated (more than 20% of the surface) by shrubs and low woody plants generally below 5 meters of 
height. It may include sparsely occurring trees within a limit of a tree-crown area density of 10% 
D01  Shrubland with sparse tree cover 
Areas dominated (more than 20% of the surface) by shrubs and low woody plants generally below 5 meters of 
height, including sparsely occurring trees within a limit of a tree-crown area density between 5 and 10 % 
? this class includes: 
Scrub land (pines, rhododendrons, maquis, matorral and deciduous thickets) 
Heathland with gorse, heather or broom 
?  this class excludes: 
Shrubland where tree cover is more than 10% (C) 
Shrub-like crops: orchards, vineyards in production (B7-B8)) 
?  Principles of observation 
Extended window of observation 
??  Links with Land Use (U) 
D01 ? U11  Agricultural use: grazing 
D01 ? U12  Forestry (Wood production) 
D01 ? U36x Leisure areas 
D01 ? U40  Wooded areas not utilized 
D01 ? U50  Wetland 
 
5. The procedures for allocating any land use object to a class 
This corresponds to the procedures for allocating any land use object to one and only one previously classified and 
named class. The approaches for allocating any land use object to a group are directly linked with the types of 
classification system built. In the case of classifier approaches, objects will be systematically matched with candidate 
classes through a predefined set of inherent traits utilizing for example a decision tree. In other cases (top-down trees or 
prototypes) the process is theoretically more empirical since the link between the object and the class has to deal with 
an intermediate level: the concept. This process, described theoretically through the so-called meaning triangle of 
Richards-Ogden (Duhamel 1996), aims at establishing a link between the object and the class: this is why it is 
fundamental to have made available a textual part of the classification following the principles described into the 
previous chapter (in particular the definitions by intension and extension). Fortunately, in many cases, an object may be 
immediately identified and the allocation to a class may be done directly or through the utilization of an index of 
objects (a good example of index may be found into the UK Land use database).  
 
6. Conclusions 
 
Developing a land use classification system needs therefore (it was the objective of this paper) to be systematic:  
? the strict application of a series of precise procedures should ensure -through an appropriate 
framework- that any land use objects may be classified into an appropriate class and should allow a 
reduction of the initial population of objects into a set of nested categories.  
However two pragmatic issues remain to be dealt with: 
? the purpose of the classification 
it is a strong guideline for the construction of a classification system: user’s needs have to be strongly 
reflected (sometimes a real challenge when policy and decision makers have to express their needs in 
terms of data at various geographic levels (Croi 2001) and existing classification and information 
systems should be taken into account. 
 
? the scarce opportunities to collect exhaustive data on land use on large areas 
the increasing availability of remote sensing data has unfortunately low concrete impact on land use 
data availability: if inference from land cover is sometimes possible, a direct observation on the ground 
remains invaluable. This is one of the most interesting aspects (and paradox) of land use information: 
making available detailed and accurate information on land use is only possible when limited portions 
of earth can be observed (statistical approaches); conversely detailed and exhaustive information on 
land cover is easily available at global level (mapping approaches). 
 
  
 
References 
 
CROI W. (2001) Information requirements – Data specification. Manual of concepts on land cover and land use 
information systems p.p. 53-59, Eurostat, Luxembourg 
DI GREGORIO A. & JANSEN L.J.M (1997), A New Concept for a Land Cover Classification System. Earth 
Observation and Environmental Classification, 1997, Conference Proceedings, 13-16 October 1997, Alexandria, Egypt, 
10p.p. 
DI GREGORIO A. & JANSEN L.J.M (1998), FAO Land Cover Classification System: Classification Concepts and 
User Manual, Nairobi, Rome, 1998, FAO. 
DUHAMEL C. (1995), Statistical framework for land cover and land use information systems (CLUSTERS), Eurostat 
Remote sensing and statistics programme, Luxembourg 28 p.p  
DUHAMEL C. (1997), Towards a generative system of land cover and land use nomenclatures. Development of a 
Harmonized Framework for Multi-Purpose Land Cover/Land Use Information Systems derived from Earth Observation 
Data. European Commission, CESD-Communautaire, Luxembourg 52 p.p.. 
DUHAMEL C. (1998), First approximation of a reference land use classification, FAO, Rome, 31 p.p. 
DUHAMEL C. & VIDAL C. (1999), Objectives, tools and nomenclatures. Proceedings of the Eurostat seminar on Land 
cover and Land use information systems for European policy needs, Luxembourg  
DUHAMEL C (2000), System for classifying Land cover and land Use of LUCAS project in the E.U., Eurostat-Landsis 
g.e.i.e., Luxembourg 50p.p. 
DUHAMEL C. (2001), Definition of general terms on land cover and land use, Classification Systems. Manual of 
concepts on land cover and land use information systems p.p. 11-28, Eurostat, Luxembourg 
DUHAMEL C. (2003), Land use and land cover including their classification.  EOLSS (Encyclopaedia of Life Support 
Systems), UNESCO, Paris 
DUPRAT H. (1972)  Les conditions linguistiques du transfert technologique 
EIDEN G. (2001) Data collection tools. Manual of concepts on land cover and land use information systems p.p. 30-52, 
Eurostat, Luxembourg 
FAO (1994), Interdepartmental Working Group on Land Use Planning. 
FEGER, H. (2001), Classification: Conceptions in the social sciences. International Encyclopaedia of the Social and 
Behavioural Sciences Vol 3, pp. 1966-1973. 
GEORGE. H. & NACHTERGAELE F.O. (2002), Land use data, Review paper on status of land use data, FAO, Rome, 
12 p.p. 
HJORLAND B (2002), Epistemology and the socio-cognitive perspective in information science. Journal of the American 
Society for Information Science and technology Vol 53 Nº4 pp. 257-270 
HJORLAND B. & PEDERSEN K.N. (2005), A substantive theory of classification for information retrieval. Journal of 
documentation Vol 61 Nº5 pp. 582-597, Emerald Group 
HULL, D.L. (1998), Taxonomy. Routledge Encyclopaedia of Philosophy, Version 1.0, London: Routledge 
ISIC. Rev 3 (1996), International Standard Industrial Classification for all Economic Activities, UN Statistics Division, 
1996. 
KÜHN, T.S. (1962, 1970, 1996), The structure of Scientific Revolutions, University of Chicago Press, Chicago 
SIMPSON G.G (1961), Principles of Animal Taxonomy, New York, Columbia University Press. 
SOKAL R.R. & SNEATH P.H.A (1974), Numerical Taxonomy: the Principles and practice of numerical Classification, 
W.H. Freeman and Company, San Francisco. 
SPÄRCK JONES K. (1970), Some thoughts on classification for retrieval. Journal of documentation Vol 26 Nº2 pp. 89-
101, Emerald Group 
STOMPH T.J. & FRESCO L.O. (1991), Procedure and database for the Description and Analysis of Agriculture Land 
Use, FAO, Rome, Draft 76 p.p. 
SUTCLIFFE J.P. (1993) Concept, class and category in the tradition of Aristotle. Categories and concepts: theoretical 
views and inductive data analysis Van Mecheler et al. (eds) Academic press, London 
 
